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Tabel 1. Mean comparison for the effect of priming on the studied traits in common bean

Sivanlyy arade,dsb azelS sk arade; 5 0 azady, SiS o) edileBly S83 55
p S Radicle Seedling Length Radicle fresh Radicle dry Residual dry weight
ruming Length (mm) (mm) Weight (g) Weight (g) (g
el 145.063d  251.688d 2401 a 0.148 ¢ 7.800 a
Control
LIV ol 161313 ¢ 272.688 ¢ 2.036 b 0.155 ¢ 7475 b
Chitosan 0.25%
1B oligs 185.063 b 302.938 b 1.653 ¢ 0.166 b 7.237b
Chitosan 0.50%
IV ol 206.563 a 341.125 12124d 0202a 6.925 ¢
Chitosan 0.75%

el a0 S izl mdans (o Hls g Sglad saimslis gt po j0 Dglate g,
The different letters in each column indicate significant differences at p<0.01.

aalsl ) Jgus
Tablel. Continued
B i . P . azalS 4 Sy ogll up
Soalp alyg) Srailer ey allyg; Siailer (eSilee g S d‘]",]# o= ‘5/‘:1’ s . re
Priming Daily germination rate Mean daily germination leng thejig(l)?%n dex coe?fr‘l‘:;?errzlt
aals 0.081 a 12.402 ¢ 109.767 d 0.737 a
Control
LIV oS 0.080a 12571 ¢ 120.795 ¢ 0.703 ab
Chitosan 0.25%
P18 oS 0.078 b 12.955 b 138415 0.641 ¢
Chitosan 0.50%
oIV s 0.076 ¢ 13.295a 159.502 a 0.650 be
Chitosan 0.75%

ol a0 S Jlozl o )0 ls e Gglad saaslis gt Ha 48 Dglaie By,
The different letters in each column indicate significant differences at p<0.01.

Loyl 50 o0l dalllas Slao (59, » (5540 00l il 1 Silie anlie ¥ Jguo

Tabel 2. Mean comparison for the effect of salinity on the studied traits in common bean

s azada,sb azalS Jsb azada; 5 059 Azads,; SéS )y owileBl Sas (34
Salinit Radicle length Seedling length Radicle fresh Radicle dry Residual dry weight
alnity (mm) (mm) weight (g) weight (g) )
el 191.625a 324.875a 2.401a 0.178a 6.763d
Control
Nyohes b (555 181.313b 303.438 b 2.036b 0.171ab 7.131¢
Salinity 50 (mm)
Moo )0+ 6555 168.688¢ 282.938 ¢ 1.653¢ 0.165b 7.575b
Salinity 100 (mm)
Mook 10+ (5555 156.375d 257.188 d 1212d 0.156¢ 7.96%

Salinity 150 (mm)

ol a0 S il a0 ls e Gglad saimalis gt ja 50 Dglate By,
The different letters in each column indicate significant differences at p<0.01.
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Table 2. Continued
Syg alys) Siailsr ey aligy Siailsz Sl : ‘5.]919 al el s
Salinit Daily germination rate Mean daily germination Seedling Allometry
Y ye ye length vigor index coefficient
aals 0.072d 13.813 a 157.448 a 0.701 a
Control
Nyaiches 00 5,95 0.075 ¢ 13.420 b 142.800 b 0.682 a
Salinity 50 (mm)
Nyagches Voo 595 0.080 b 12.518 ¢ 124.455 ¢ 0.688 a
Salinity 100 (mm)
Nyaiches 10+ 555 0.087 a 11473 d 103.775 d 0.659 a

Salinity 150 (mm)

The different letters

@]

16

(g 55) azadlo )5 53y

Pedicel Fresh Welght (pr)
-
=

Sl ao )0 S Jloisl o jo jls g Gglad samolis giw 0 Dglaie By >

in each column indicate significant differences at p<0.01.
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Chitosan (%W/V)
azadl Sz (55 (0) azadls 3 059 «(B) azale Job (A) Sialez cord 2 6ied s Smln e F1 eSile anlia ) JSCS
9% ST VO 908 PA i lienS P3N0 yenS P2 Gas 505 PL dogl jo B) azelS an S35 el 3 (D)
Sl oo LS (g 8 50 Dglite Bg ) Vg e 100 (5555 SA Vge Lo Ve 6955 183 Vs (e B0 (5555182 (590

(el doy0 S Jleixl mdas jo lo pxe
Fig. 1. Mean comparison for the interaction effect of chitosan (C) and calinity (S) on germination coefficient
(A), plumule length (B), plumule fresh weight (C), plumule dry weight (D) and seedling weight vigor index (E) in
bean, P1, chitosan 0; P2, chitosan %0.25; P3, chitosan %0.50; P4, chitosan %0.75; S1, without salinity; S2,

salinity 50 mM; S3, salinity 100 mM; S4, salinity150 mM. (The different letters in each column indicate
significant differences at p<0.01).
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Extended Abstract

Introduction: Today, population growth has placed a significant burden on global agricultural resources. As a result,
meeting global food demand and increasing farmers' incomes has become a challenging task. Salinity is one of the most
harmful factors in the arid and semi-arid regions of the world that influences crop production. Seed priming is a
technology by which seeds are physiologically and biochemically prepared for germination before being placed in their
bed and exposed to the ecological conditions of the environment. The aim of this study was to evaluate the efficiency of
the effect of chitosan on bean germination indices under salt stress.

Materials and Methods: The experiment was conducted as factorial based on a completely randomized design with
four replications in a row (tube or sandwich culture) between filter paper at the University of Mohaghegh Ardabili in
2021. Treatments included four salinity levels (0, 50, 100, and 150 Mm) and four chitosan levels (0, 25, 50, and 75% by
weight volume), all of which had been dissolved in 1% acetic acid. The studied traits included germination coefficient,
allometric coefficient, daily germination rate, mean daily germination, seedling length and weight index, radicle length,
plumule length, seedling length, radicle fresh and dry weight, plumule fresh and dry weight and residual dry weight. Data
analysis was performed using the SAS 9.2 software and Duncan's test at p<0.05 probability level was used for mean
comparison.

Results: The results showed that salinity stress decreased allometric coefficient (AC), seedling length vigor index
(SLVI), radicle and seedling length (RL and SL), and radicle fresh and dry weight (RFW and RDW) and increased daily
germination rate (DGS) and residual dry weight (RDW). Seed pretreatment with chitosan increased AC, SLVI, RL, SL,
RFW, and RDW. The comparison of the means showed that there was a significant difference between the levels of
chitosan so that the highest number of traits was obtained from the use of 75% chitosan and the lowest was obtained from
the chitosan-free treatment. SLVI, SL, and RDW in 75% chitosan pre-treatment were higher at about 31, 26, and 27%
compared to the control (priming with distilled water), respectively. The highest AC was observed in priming with 50%
chitosan. Comparison of the mean for salinity stress also showed that the highest and lowest values of the measured traits
respectively were obtained from the application of 0 and 150 Mm salinity levels. Also, with increasing salinity, chitosan
increased germination coefficient (GC), seedling weight vigor index (SWVI), plumule length (PL), and plumule fresh and
dry weight (PFW and PDW).

Conclusions: The results of this study show that among the different treatments, pre-treatment of seeds with 75 %
Chitosan may be considered an effective way to improve seed germination of bean. It also can reduce the harmful effects
of salinity stress on some traits in bean seedlings and improve seedling growth. Also, pretreatment with distilled water is
an easy, low-cost and effective way to increase bean seedling germination and growth indices. Farmers can use this
method for fast germination and better seedling growth under salt stress conditions.

Keywords: Chitosan, Germination indices, Priming, Sodium chloride

Highlights:
1.The effect of different concentrations of chitosan on the germination of bean seeds was investigated.
2.Priming with chitosan increased the allometric coefficient, seedling length vigor index, radicle and seedling length,
and radicle fresh and dry weight.
3.A suitable method for reducing the harmful effects of salinity and increasing germination indicators of beans was
introduced.
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